Abstract-We present a simple technique for calculating emission profiles from elliptically shaped plasmas.
I. INTRODUCTION SEVERAL PLASMA diagnostic experiments require Abel inversion techniques to determine the radial distribution of emitters from line integrated measurements. The detection of X-ray and microwave emission are two well-known examples which use this technique to deduce the radial profiles of electron temperature and density, respectively. Such calculations have been routinely performed for plasmas with circular cross sections using methods developed by Bockasten [1] and Barr [2] . Recently To obtain the desired form of (2), the integral above must be written entirely in terms of the variable u. Note that #, like y in (2), is constant for each measurement. The geometrical arrangement enables us to write (7) Using (4) and (7) Further algebraic manipulation of (4) and (7) shows ratio (z -P tan () (b 2 + a2 tan2 j)1/2 U. ( 1 1) It is important to note that the factor cos t/cos (F depends only upon the line of sight and the ellipticity and is constant for each line integral. Equation (11) Tables I through III compare the Abel inverted emissivities e(u) listed in column 6 with the analytical values S(u) listed i-i column 7 for three different plasma ellipticities. Fig. 3 depicts a subset of the twenty chords listed in the tables while Figs. 4, 5, and 6 are plots of both the line integrals and associated inversions presented in the tables.
In summary, we have shown that any numerical method for calculating emission distributions from circular plasmas can easily be adopted for plasmas with arbitrary ellipticities.
